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DETAILED ACTION 

Claim Objections 

1 . Claims 1 and 10 are objected to because of the following informalities: 
Regarding claim 1, the limitation "a thermal energy transfer device reducing temperature 
of a cooling fluid within the radio frequency space cooling system" should read a 
thermal energy transfer device configured for reducing a temperature of a cooling fluid 
within the radio frequency space cooling system. Regarding claim 10, it is not made 
clear by the claim language whether or not the input is directly connected to an output 
or if the in put is coupled to cooling elements which are connected to the output. 
Appropriate correction is required. 



Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 11 and 16 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Regarding claim 1 1, it is impossible to determine the 
metes and bounds of the claim limitation "a significant length". Regarding claim 16, the 
claimed subject matter, "said active cooling system preventing thermal energy transfer 
between the gradient coil assembly and the RF coil" does not include the necessary 
structural limitations to achieve the claimed function. Accordingly, it assumed that a 
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cooling element for cooling an RF or gradient coil would inherently prevent at least 
some thermal energy transfer. 



Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

5. Claims 1, 3-4, 11,14-19, 21-23 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Dean et al. (Pub. No. 2002/0073717). 

6. Dean et al. '717 (hereinafter Dean) teaches a radio frequency (hereinafter RF) 
space cooling system for a magnetic resonance imager system (Abstract; Figs. 1-8), 
comprising: A thermal energy transfer device reducing a temperature of a cooling fluid 
within the RF space cooling system (ref. 22; 0027; 0042); and at least one cooling 
element coupled to the thermal energy transfer device and extending along a patient 
bore between a RF shield and a RF coil of the magnetic resonance imager system 
(0027; 0029; 0041-0042; 0058), said at least one cooling element having at least one 
channel for passage of the cooling fluid (0058). Dean also teaches that the at least one 
cooling element comprises a plurality of cooling elements that are coupled in series 
(0045; 0059). Dean also teaches that the at least one cooling element comprises a 
plurality of cooling elements that are coupled in a serpentine manner (See Figs. 6-7). 
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Dean et al. '717 also teaches that the system comprises an input and an output non- 
conductively coupled to the input with a single continuous channel (0056; Figs. 2-4). 
Dean also teaches that the at least one cooling element extends across a significant 
length and along a z-axis of the patient bore (Fig. 1). Dean also teaches that the RF 
shield is coupled into the gradient coil assembly (Fig. 1, refs. 30 & 140). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claim 5-1 0 and 20 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Dean et al. (Pub. No. 2002/0073717) in view of DeMeester et al. (USPN 
5,280,247). 

9. The RF space cooling system for MRI system of Dean teaches all the limitations 
of the claimed invention except for expressly teaching that the at least one cooling 
element is formed at least partially of a conductive material selected from at least one of 
copper and stainless steel. Dean also does not expressly teach the use of a plurality of 
extension members. Dean et al. provides u shaped coupling between different portions 
of the cooling elements (Figs. Figs. 6-7). However, Dean does not expressly teach that 
the coupling members are non-conductive. 
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10. In a related field of endeavor, DeMeester et al. (hereinafter DeMeester) teaches 
a filamentary cold shield for superconducting magnets (Abstract; Figs. 1-6). Here, 
DeMeester teaches the use of electrically insulative conductive copper or aluminum on 
at least one surface of the cold shield (col. 4, II. 3-10). DeMeester also teaches using 
the copper on a plurality of extension members (col. 4, II. 8-1 0). DeMeester also 
teaches the use of U shaped coupling members (Figs. 3-6). 

11. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the RF space cooling system of Dean in view of the use of copper 
for a MR cooling system of DeMeester. The motivation to modify Dean in view of 
DeMeester would have been to use a highly thermally conductive material to improve 
heat transfer, as is known in the art. 

12. Claims 12-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dean et al. (Pub. No. 2002/0073717) in view of Clarke et al. (USPN 7,015,692). 

13. The RF space cooling system for MRI system of Dean teaches all the limitations 
of the claimed invention except for expressly teaching that the at least one cooling 
element extends parallel to at least one rung of the RF coil. Dean also does not 
expressly teach that the at least one cooling element extends over end-rings of the 
radiofrequency coil. 

14. In the same field of endeavor, Clarke et al. (hereinafter Clarke) teaches an 
apparatus for active cooling of an MRI patient bore in cylindrical MRI systems (Abstract; 
Figs. 1-7). Here, Clarke provides a plurality of configurations of cooling elements (Figs. 
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3-6). Clarke does not expressly teach that the variety of coil cooling elements are 
parallel to at least one rung of the RF coil. However, the Examiner stands that the 
multitude of known RF coil designs would include coils that are parallel to the known 
cooling element design of Clarke. 

1 5. It would have been obvious to one of ordinary skill in the art to modify the RF 
space cooling system for an MRI system of Dean with the cooling element 
configurations of Clarke. The motivation to modify Dean in view of Clarke would have 
been to provide known cooling element designs to effectively cool an RF element, as is 
well known in the art. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ELLSWORTH WEATHERBY whose telephone number 
is (571 ) 272-2248. The examiner can normally be reached on M-F 8:30 a.m. - 5:00 
p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Long Le can be reached on (571 ) 272-0823. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/EW7 

/Long V Le/ 

Supervisory Patent Examiner, Art Unit 3768 



